X-ray structure of human proMMP-1: new insights into procollagenase activation and collagen binding.
Vertebrate collagenases, members of the matrix metalloproteinase (MMP) family, initiate interstitial fibrillar collagen breakdown. It is essential in many biological processes, and unbalanced collagenolysis is associated with diseases such as arthritis, cancer, atherosclerosis, aneurysm, and fibrosis. These metalloproteinases are secreted from the cell as inactive precursors, procollagenases (proMMPs). To gain insights into the structural basis of their activation mechanisms and collagen binding, we have crystallized recombinant human proMMP-1 and determined its structure to 2.2 A resolution. The catalytic metalloproteinase domain and the C-terminal hemopexin (Hpx) domain show the classical MMP-fold, but the structure has revealed new features in surface loops and domain interaction. The prodomain is formed by a three-helix bundle and gives insight into the stepwise activation mechanism of proMMP-1. The prodomain interacts with the Hpx domain, which affects the position of the Hpx domain relative to the catalytic domain. This interaction results in a "closed" configuration of proMMP-1 in contrast to the "open" configuration observed previously for the structure of active MMP-1. This is the first evidence of mobility of the Hpx domain in relation to the catalytic domain, providing an important clue toward the understanding of the collagenase-collagen interaction and subsequent collagenolysis.